Thyroid hormone activates Akt and prevents serum starvation-induced cell death in neonatal rat cardiomyocytes.
Thyroid hormone is known to cause hypertrophy, tachycardia, vasorelaxation, and enhanced contractile function. The exact mechanisms responsible for these effects are unknown but classical regulation of gene expression through binding to nuclear receptors has been widely implicated. Data have also accumulated suggesting that TH can exert effects through non-classical mechanisms involving activation of signal transduction pathways. Whether thyroid hormone can activate signal transduction pathways in the heart is unknown. In this study, we treated neonatal rat cardiomyocytes with T3 and determined the expression and phosphorylation of signaling molecules. T3 caused specific activation of Akt/PKB signaling after 24 h of treatment. Since Akt is known to protect against cell death, cells were serum-starved in the presence or absence of T3 to determine whether T3 could protect against serum starvation-induced cell death. Indeed, myocytes treated with T3 displayed enhanced sarcomeric structure after 4 days of serum starvation. T3 increased cell viability as measured by MTT assays, prevented DNA laddering, and reduced TUNEL positive cells, which was associated with increased phosphorylated Akt and glycogen synthase kinase 3beta (GSK-3beta). The protective effect of T3 on cell viability, DNA laddering and TUNEL positive cells were blocked by LY294002, a phosphoinositide-3 kinase (PI3K) inhibitor that blocks Akt signaling. Overall these data suggest that T3 can activate Akt in cardiomyocytes which protects myocytes against cell death.